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Impacts of CO2 Tax on Italian Economy: A CGE approach 
Abstract  
 
Anthropogenic CO2 emission is one of the chief greenhouse gases that comes from the burning 
of fossil fuels by households and firms imposing a cost and negative impact on present and 
future generations in the form of climate change and global warming. There are many ways 
and instruments to reduce fossil fuel emissions. Making pollution expensive by imposing tax 
would be one way to motivate consumers and producers to continuously substitute fuels with 
high carbon content by alternative with low carbon content. 
This paper uses a top-down static Computable General Equilibrium (CGE) model for a small 
open economy to analyze the effects of carbon tax policy on Italian macroeconomic variables.  
Standard assumptions of CGE models are employed. By considering various direct and 
indirect effects, CGE models are appropriate for analysis policies like CO2 reduction, which 
generate significant direct and indirect impacts.  The approach of this study is to apply CO2 tax 
instrument on burning input fossil fuel in production process. 
The empirical basis for the model is a Social Accounting Matrix (SAM) that consists of 
several production sectors which employ primary factors as well as intermediate inputs to 
produce goods (output) for the domestic and foreign market. Domestic demand includes 
intermediate demand and final demand. The domestic goods are used as intermediate inputs in 
production processes or consumed by final users like households, government, and investment 
sector. 
There are 57 production sectors in GTAP1 database version 7, 2004 which are aggregated into 
five production sectors. We modified the data to include private household, government, and 
the rest of the world. WIOD2 environmental accounts are used which consist of information on 
energy consumption that has broken down into a number of energy carriers. The model is 
formulated using GAMS3 and solved with the PATH4 algorithm.  
Results show that reducing CO2 emissions through carbon tax instrument would have small 
negative effect on GDP and consumer welfare i.e. consumer’s real income. Under a carbon-
tax-compensation by redistribution back to the household, welfare loss is lower and economy 
is less adversely affected by higher prices. We use different values on key exogenous elasticity 
parameters to ensure the robustness and the reliability of the model. Sensitivity analysis results 
illustrate that our model is robust and reliable with respect to most parameters’ value. 
The Kyoto protocol has fixed the base year (1990) CO2 emissions for Italy to 436 million 
tonnes. In order to meet Kyoto target, Italian sectors should reduce CO2 emission around 1.2 
million tonnes in each following year. Our simulation results show that by starting modest tax 
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rate between 5 and 10 dollar per tCO2 (18.35 and 36.7 dollar per tonne carbon) from base year 
Italy could meet the first commitment Kyoto target by 2012. This rate should rise through time 
gradually to meet second commitment (CP2) target as well.  
However, as reported by European Environment Agency (2014), Italy’ GHG is not fully on 
track towards its burden-sharing target and need to purchase additional international credits 
before the end of the true-up period. 
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